Resveratrol reverses hydrogen peroxide-induced proliferative effects in human coronary smooth muscle cells: a novel signaling mechanism.
In human coronary smooth muscle cells (HCSMCs), we tested the proatherogenic/proliferative potential of the reactive oxygen species (ROS), hydrogen peroxide (HP), and the ability of the polyphenol stilbene resveratrol (RSVL) to protect against such effects. Activity for ERK1/2 and the kinase-G cascade were determined and correlated with HCSMC count before and after treatment with HP and/or RSVL. HP evoked concentration-dependent cell proliferation and stimulated ERK1/2 phosphorylation at active sites. Pretreatment with the MEK-ERK inhibitor (PD98059) reversed these effects of HP. RSVL (1-100 microM) elicited more prominent inhibition of HP-evoked cell proliferation and ERK1/2 activation. In addition, RSVL markedly enhanced cGMP formation, a response that was insensitive to the soluble guanylyl-cyclase (sGC) inhibitor (ODQ, 10 microM) but was obliterated with the phorbol ester, (PMA, 0.1 microM), a desensitizer of the pGC enzyme. Likewise, the RSVL-evoked cytostatic and ERK inhibitory effects were significantly reversed by the kinase-G-inhibitor, KT-5823 (10 microM). Collectively, RSVL activates the kinase-G system to counteract HP-induced ERK1/2 activation and coronary arterial proliferation. These effects for RSVL remain functional in endothelium-disrupted arteries, scenarios that commonly occur in advanced coronary heart disease.